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[Name of Document] Specification 
[Title of the Invention] Ferrule 
[Claims] 

[Claim 1] A ferrule provided with two alignment pin holes into which 
alignment pins for positioning with respect to a mating ferrule are inserted, 
and a plurality of fiber fixed holes, which have an axis line in a plane 
including the axis lines of said two alignment pin holes and are formed 
at predetermined intervals between said two alignment pin holes, for 
inserting an optical fiber, in which 

each of said fiber fixed holes has at least a fiber guide hole for 
guiding the optical fiber, a fiber hole connected with said fiber guide 
hole to accommodate the tip end of the optical fiber, and a fiber insertion 
hole connected with said fiber guide hole to introduce the optical fiber 
jjj into said ferrule, and a connecting portion of said fiber guide hole and 

;~ said fiber insertion hole is formed into a taper shape, 

y< and said fiber insertion hole is formed so as to introduce the sheathed 

portion of individual optical fiber. 
If [Claim 2] The ferrule according to claim 1, wherein said fiber insertion 

t\\ hole is formed as a common fiber insertion hole for introducing a plurality 

of sheathed portions , and said fiber insertion hole is provided with movement 
regulating means for regulating the movement of sheathed portion in the 
direction of arrangement of sheathed portion. 

[ Claim 3 ] The ferrule according to claim 2 , wherein said movement regulating 
means consists of a convex portion, and the width of said fiber insertion 
hole in said movement regulating means in the direction perpendicular to 
the direction of arrangement of sheathed portion is smaller than the diameter 
of said sheathed portion. 

[Claim 4] The ferrule according to claim 1, wherein an adhesive agent pool 
for fixing the optical fiber is formed at the opening portion of said fiber 
insertion hole. 

[Claim 5 ] The ferrule according to claim 4 , wherein the width of the opening 
portion of said adhesive agent pool in the direction perpendicular to the 
direction of arrangement of sheathed portion is larger than the width of 
said opening portion in the direction of arrangement of sheathed portion. 
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[Claim 6] The ferrule according to claim 1, wherein said fiber guide hole 
and said fiber insertion hole are formed into a continuous taper shape. 
[Detailed Description of the Invention] 
[Industrial Field of Application] 

The present invention relates to a ferrule for a multi-connector used 
for a connecting portion of optical fibers in optical communications and 
a connecting portion of optical modules such as optical semiconductors and, 
more particularly, to a ferrule for an MT connector. 
[Prior Art] 

A ferrule for a multi-connector, which is installed at the end of a 
plurality of optical fibers and is used for connection between the optical 
u fibers, is molded using a thermosetting resin or a thermoplastic resin. 

For example, a ferrule 1 shown in FIG. 8 is provided with two alignment 
[fl pin hoies la in which alignment pins for positioning with respect to another 

l[j ferrule of the same construction are inserted, and two fiber holes lc which 

M are formed at a predetermined interval between the alignment pin holes la 

311(1 ar& open to a ferrule end face lb so that optical fibers are inserted 
therein. As shown in FIG. 9, the ferrule 1 is also provided with a boot 
insertion hole Id which is open to a rear end face, and an adhesive agent 
:S inserting window le which is formed at a substantially central portion 

g perpendicularly to the boot insertion hole Id and is open to a top face 

of the ferrule 1 . In this construction , the ferrule 1 is formed with a fiber 
guide hole If located between the fiber hole lc and the adhesive agent 
inserting window le, and a U-shaped groove lg located adjacent to the fiber 
guide hole If. 

Therefore, the ferrule 1 is assembled into a multi-connector in the 
following way: An optical fiber, for example, an optical ribbon fiber with 
fibers separated is inserted through the boot "insertion hole Id, and the 
optical fibers are inserted into the fiber holes lc through the U-shaped 
grooves lg and the fiber guide holes If. Then, an adhesive agent is poured 
through the adhesive agent inserting window le to fix the optical fibers. 
The extending portion of the optical ribbon fiber is protected by a boot 
inserted into the rear part of the ferrule 1. 
[Problems That the Invention Is to Solve] 
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The conventional ferrule shown in FIGS. 8 and 9 is provided with step 
portions SI and S2 at the substantially central portions of the boot insertion 
hole Id. For this reason, the ferrule 1 has a problem in that when an optical 
fibers are inserted into the fiber holes lc through the boot insertion hole 
Id, the U-shaped grooves lg, and the fiber guide holes If to assemble an 
optical connector, the optical fiber is liable to abut on the step portions 
SI and S2, so that the work efficiency is low, and in the worst case, the 
optical fiber is broken. 

Another problem is that since the boot insertion hole Id and the 
adhesive agent inserting window le occupy a large volume in the ferrule 
1 , the quantity of adhesive agent put in the ferrule 1 increases , resulting 
in variations in connection loss when the temperature varies. 

The present invention has been made to solve the above problems , and 
accordingly an object thereof is to provide a ferrule which has a fiber 
fixed hole into which an optical fiber can be inserted easily without being 
broken and which can provide a sufficient fiber bonding strength, and which 
can restrain variations in connection loss caused by the temperature 
variations. 

[Means of Solving the Problems] 

To achieve the above object, the ferrule defined in claim 1 of the 
present invention is provided with two alignment pin holes into which 
alignment pins for positioning with respect to a mating ferrule are inserted, 
and a plurality of fiber fixed holes, which have an axis line in a plane 
including the axis lines of the two alignment pin holes and are formed at 
predetermined intervals between the two alignment pin holes , for inserting 
an optical fiber, and is characterized in that each of the fiber fixed holes 
has at least a fiber guide hole for guiding the optical fiber, a fiber hole 
connected with the fiber guide hole to accommodate the tip end of the optical 
fiber, and a fiber insertion hole connected with the fiber guide hole to 
introduce the optical fiber into the ferrule, and a connecting portion of 
the fiber guide hole and the fiber insertion hole is formed into a taper 
shape. 

Since the tip end of the optical fiber is inserted from the fiber 
insertion hole into the fiber guide hole along- the tapered portion without 
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being resisted, the efficiency of work for inserting the fiber is increased, 
and also the breakage of the optical fiber is prevented. 

Also, variations in connection loss caused by the temperature 
variations in the application environment of the ferrule are prevented. 

Also, according to the ferrule defined in claim 1 of the present 
invention, in said fiber insertion hole is formed so as to introduce the 
sheathed portion of individual optical fiber. 

Therefore, each fiber can be inserted surely into a predetermined fiber 
insertion hole. Also, since the fiber insertion hole is formed separately, 
the aligning operation at the time of fiber insertion is excellent. If the 
fiber insertion hole is formed so as to have a substantially circular shape 
on the end face, more excellent aligning operation can be provided. 

Also, according to the ferrule defined in claim 2 of the present 
invention, in the ferrule according to claim 1, the fiber insertion hole 
is formed as a common fiber insertion hole for introducing a plurality of 
sheathed portions, and the fiber insertion hole is provided with movement 
regulating means for regulating the movement of sheathed portion in the 
direction of arrangement of sheathed portion. 

Since the movement regulating means is formed in the fiber insertion 
hole, the optical fiber can be inserted surely into a predetermined fiber 
insertion hole. 

Further, according to the ferrule defined in claim 3 of the present 
invention, in the ferrule according to claim 2, the movement regulating 
means consists of a convex portion, and the width of the fiber insertion 
hole in the movement regulating means in the direction perpendicular to 
the direction of arrangement of sheathed portion is smaller than the diameter 
of the sheathed portion. 

Therefore, the sheathed portion inserted in the fiber insertion hole 
is surely prevented from moving unnecessarily in the dir ection of 
arrangement of sheathed portion. 

Also, according to the ferrule defined in claim 4 of the present 
invention, in the ferrule according to claim 1, an adhesive agent pool for 
fixing the optical fiber is formed at the opening portion of the fiber 
insertion hole. 



5 



Since the adhesive agent pool is formed, an adhesive agent can easily 
be poured. Also, even if the adhesive agent flows reversely in the fiber 
fixed hole at the time of optical fiber insertion, the adhesive agent does 
not flow out of the ferrule along the optical fiber. 

Also, according to the ferrule defined in claim 5 of the present 
invention, in the ferrule according to claim 5, the width of the opening 
portion of the adhesive agent pool in the direction perpendicular to the 
direction of arrangement of sheathed portion is larger than the width of 
the opening portion in the direction of arrangement of sheathed portion. 

Therefore, an adhesive agent pool as large as possible can be formed 
between the alignment pin holes at a limited interval while the thickness 
between the alignment pin hole and the adhesive agent pool is maintained 
sufficiently in terms of strength. 

Also, according to the ferrule defined in claim 6 of the present 
invention, in the ferrule according to claim 1, the fiber guide hole and 
the fiber insertion hole are formed into a continuous taper shape. 

Since the fiber guide hole and the fiber insertion hole are formed 
into a continuous taper shape , the tip end of the optical fiber can be inserted 
from the fiber insertion hole into the fiber guide hole along the tapered 
portion without being resisted. Therefore, the efficiency of work for 
inserting the fiber is increased, and also the breakage of the optical fiber 
is prevented. 

Also, variations in connection loss caused by the temperature 
variations in the application environment of the ferrule are prevented. 
[EMxxiiments of the Invention] 

Embodiments of a ferrule in accordance with the present invention will 
now be described with reference to FIGS. 1 to 7. 

A ferrule 10 in accordance with a first embodiment, which is molded 
using a thermosetting resin such as epoxy resin or a thermoplastic resin 
such as liquid crystal polymer and polyphenylene sulfide (PPS) , is , as shown 
in FIGS. 1 and 2, provided with two alignment pin holes 10a into which 
alignment pins for positioning with respect to another ferrule of the same 
construction are inserted, and fiber fixed holes H which are formed at a 
predetermined interval between the two alignment pin holes 10a. One end 
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of the fiber fixed hole H is open to a ferrule end face 10b, and the other 
end thereof is open to a bottom portion of an adhesive agent pool lOh formed 
on the rear end face, so that an optical fiber is fixed to the ferrule 10 
with an adhesive agent after the optical fiber is inserted. The fiber fixed 
holes H are arranged so that the center axis lines 15a and 15b of the fiber 
fixed holes H and the center axis lines 16a and 16b of the alignment pin 
holes 10a form a same plane (see FIG. 3). 

The ferrule in accordance with the present invention is molded using 
the aforesaid synthetic resin in other embodiments described later as well. 

The fiber fixed hole H has a fiber hole 10c, a fiber guide hole lOd, 
and a fiber insertion hole lOe, these holes having the same hole center, 
and tapered portions lOf and lOg are provided between the fiber hole 10c 
and the fiber guide hole lOd and between the fiber guide hole lOd and the 
fiber insertion hole lOe, respectively. 

The fiber fixed holes H are formed at a predetermined interval. 
Specifically, as shown in FIG. 3 , a wall with a thickness Z is formed between 
the fiber insertion holes lOe of the fiber fixed holes H. Thereby, each 
optical fiber can be inserted surely into a predetermined fiber insertion 
hole . Also, since the fiber insertion holes having a substantially circular 
shape on the end face are formed separately, the aligning operation at the 
time of optical fiber insertion is especially excellent. 

The fiber hole 10c is formed so as to have a diameter slightly larger 
than that of the fiber 5a, which is provided by removing a sheathed portion 
5b from an inserted optical ribbon fiber 5 (see FIG. 4), and is open to 
a ferrule end face 10b . The fiber guide hole 10d # which has a diameter larger 
than that of the fiber hole 10c, guides , into the fiber hole 10c, the optical 
fiber inserted into the fiber insertion hole lOe from the rear part of the 
ferrule 1. The fiber insertion hole lOe, which has a diameter larger than 
that of the fiber guide hole 10d # guides the optical ribbon fiber into the 
ferrule 10. The tapered portion lOf , lOg guides the optical fiber inserted 
into the fiber insertion hole lOe into the fiber guide hole lOd and the 
fiber hole 10c smoothly without the optical fiber abutting on the boundary 
of the connected hole. 

The opening of the adhesive agent pool lOh is formed so that the width 
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(X in FIG. 2(a)) in the direction of arrangement of the fiber insertion 
holes lOe, that is, in the direction of arrangement of the sheathed portion 
of the inserted optical ribbon fiber ( the direction of P in FIG. 3 ) is smaller 
than the width (Y in FIG. 2(a) ) in the direction perpendicular to the 
direction of arrangement of the sheathed portion (the direction of Q in 
FIG. 3) . The adhesive agent pool lOh allows an adhesive agent to be easily 
poured in each fiber fixed hole H, and also prevents the adhesive agent 
from flowing out of the ferrule 10 along the optical fiber after the optical 
fiber is inserted. 

The fiber guide hole lOd of the ferrule 10 preferably has a greater 
length. This is because the presence of adhesive agent in some degree of 
quantity between the inside face of hole and the inserted fiber 5a (see 
FIG. 4) contributes to an increase in strength against a pulling-out force. 
However, the adhesive agent used for the ferrule 10 has a coefficient of 
linear expansion different from that of the synthetic resin composing the 
ferrule 10 in the heat cycle test specified in Section 8.2 of JIS C 5961 
or in the wet heat test etc. specified in Section 8.4 of JIS C 5961. In 
addition, the adhesive agent has characteristics of high hygroscopic 
property, and easily involves air bubbles. For these reasons, the ferrule 
10 easily produces variations in connection loss caused by the temperature 
variations in the application environment. 

Therefore, in the ferrule in accordance with the present invention, 
the dimensional conditions of the fiber guide hole lOd should preferably 
be as described below in order that the condition of the strength against 
the pulling-out force of 19 . 6 N is satisfied and the variations in connection 
loss in the heat cycle test or the wet heat test are not larger than 0.2 
dB. 

Specifically, when a non- filler adhesive agent or an adhesive agent 
with an average filler particle diameter not larger than 10 pan and a maximum 
filler particle diameter not larger than 20 f*m is used, taking the diameter 
of the fiber hole 10c as Df (itm) , the diameter of the fiber insertion hole 
lOe as Din(mm) , and the length of the fiber hole 10c as Lf (mm) as shown 
in FIG. 2(b), the diameter D(mm) and the length Lg(mm) of the fiber guide 
hole lOd should be set so that the relationship expressed by the following 



equations holds. 

(Df + 0.06) < D < (Dili - 0.2) 
Lf <; Lg <; 2Lf 

As an example, when a non-filler adhesive agent or an adhesive agent 
with an average filler particle diameter not larger than 10 jjm and a maximum 
filler particle diameter not larger than 20 |jm is used, it can be thought 
that the diameter of the fiber hole 10c, the diameter of the fiber insertion 
hole lOe, and the length of the fiber hole 10c are set so that Df = 0.126 
(mm). Din = 0.65 (mm), and Lf = 1.6 (mm), respectively, the diameter and 
the length of the fiber guide hole lOd are set so that D = 0.25 (mm) and 
Lg = 2 (mm) , respectively, and the pitch P of the two fiber holes 10c is 
set so that P = 0.75 (mm). 

A gap between the inside face of the fiber guide hole lOd and the fiber 
5a (see FIG. 4) is filled with the adhesive agent. When an adhesive agent 
containing fillers is used, this gap is preferably 0.01 mm or more larger 
than the maximum filler particle diameter. 

The ferrule 10 constructed as described above is assembled into a 
multi-connector by inserting an optical fiber in a way as described below. 

First , a proper quantity of a thermosetting adhesive agent is supplied 
from the adhesive agent pool lOh at the rear part of the ferrule 10, and 
is sucked from the fiber holes 10c that is open to the ferrule end face 
10b. Thereby, the adhesive agent is packed in the whole of the fiber fixed 
holes H, that is, the fiber holes 10c, fiber guide holes lOd, and fiber 
insertion holes lOe of the ferrule 10. 

Since the width Y of the adhesive agent pool in the direction 
perpendicular to the direction of arrangement of sheathed portion is larger 
than the width X thereof in the direction of arrangement of sheathed portion, 
the adhesive agent can be poured easily into the fiber fixed holes. 

Next , as shown in FIG. 4 , the optical ribbon fiber 5 , in which a sheathed 
portion 5b of a length corresponding to the length of the fiber hole 10c 
and fiber guide hole lOd is removed from the tip end side, and a fiber 5a 
is exposed, is inserted from the fiber insertion hole lOe at the rear part 
of the ferrule 10. Then, the adhesive agent is cured by heat in a state 
in which the tip end of the fiber 5a sli<£itly projects from the ferrule 
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end face 10b. 

When the optical ribbon fiber 5 is inserted into the fiber fixed hole 
H, the end of the sheathed portion 5b comes into contact with the tapered 
portion lOg between the fiber guide hole lOd and the fiber insertion hole 
lOe, so that the optical ribbon fiber 5 stops temporarily. At this time, 
by reciprocating the optical ribbon fiber 5 slightly in the axial direction 
in the fiber fixed hole H several times, the quantity of the adhesive agent 
packed in the fiber guide hole lOd can be made constant. Also, by this 
operation, the adhesive agent can be intruded between the inside face of 
the fiber hole 10c and the fiber 5a. 

Therefore, the ferrule 10 has the fiber fixed hole H into which the 
optical fiber can be inserted easily without breakage of the optical ribbon 
fiber 5 and which can provide a sufficient strength for bonding to the optical 
ribbon fiber 5, and can restrain variations in connection loss caused by 
the temperature variations. 

Also, since the adhesive agent pool lOh is formed, even if a reverse 
flow of adhesive agent is produced in the fiber fixed hole by the insertion 
of optical fiber, the adhesive agent caused to flow out of the opening of 
the fiber insertion hole by this reverse flow stays in the adhesive agent 
pool lOh, and does not flow unnecessarily out of the ferrule 10. 

Since the width Y of the adhesive agent pool lOh in the direction 
perpendicular to the direction of arrangement of sheathed portion is larger 
than the width X thereof in the direction of arrangement of sheathed portion 
as described above, a large adhesive agent pool can be formed between the 
alignment pin holes at a limited interval while the thickness between the 
alignment pin hole 10a and the adhesive agent pool lOh is maintained 
sufficiently in terms of strength, so that the above-described outflow from 
the ferrule 10 can be prevented surely. 

When the ferrule 10 is assembled into a mult i -connector by inserting 
the optical ribbon fiber 5 into the fiber fixed hole H, a part of the optical 
ribbon fiber 5 extending from the ferrule 10 is protected by a boot (not 
shown) inserted in the rear part of the ferrule 10. 

The fiber insertion hole need not necessarily be formed separately. 
As shown in FIG. 5, the fiber insertion hole may be formed as a common fiber 
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insertion hole lOp that introduces a plurality of sheathed portions, and 
convex portions (movement regulating means ) lOq may be provided in the fiber 
insertion hole lOp to regulate the movement of sheathed portion in the 
direction of arrangement of sheathed portion. Since the convex portions 
lOq are formed, the optical fiber can be inserted surely in the predetermined 
fiber insertion hole as in the case where the fiber insertion hole is formed 
separately. 

Next, a ferrule in accordance with a second embodiment of the present 
invention will be described with reference to FIGS. 6(a) and 6(b). 

A ferrule 12 in accordance with the present invention is provided with 
two alignment pin holes 12a for inserting alignment pins , and two independent 
fiber fixed holes H which are formed at a predetermined interval between 
the two alignment pin holes 12a. One end of the fiber fixed hole H is open 
to a ferrule end face 12b, and the other end thereof is open to the rear 
end face of ferrule. An optical fiber is inserted into and fixed to the 
fiber fixed hole H with an adhesive agent. 

Each of the fiber fixed holes H has a fiber hole 12c, a fiber guide 
hole 12d, and a fiber insertion hole 12e, these holes having the same hole 
center. The fiber guide hole 12d is formed so that the diameter thereof 
decreases gradually from the side of the fiber insertion hole 12e toward 
the fiber hole 12c, and a tapered portion 12f is provided between the fiber 
guide hole 12d and the fiber hole 12c. Specifically, the fiber guide hole 
12d and the fiber insertion hole 12e are formed into a continuous taper 
shape. 

Thus , the ferrule 12 is formed into a taper shape such that the diameter 
of the fiber guide hole 12d decreases gradually from the side of the fiber 
insertion hole 12e toward the fiber hole 12c. It is preferable that the 
ferrule 12 be formed so that each of the fiber fixed holes H satisfies the 
same relational equation as that of the fiber fixed hole H of the first 
embodiment. Thereby, when the ferrule 12 is assembled into a multi- 
connector by inserting the optical ribbon fiber into the fiber fixed holes 
H, in addition to the effects of the ferrule 10, the optical ribbon fiber 
can be inserted more easily as compared with the ferrule 10, and the 
assembling efficiency is further increased. At this time, the diameter of 
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the fiber guide hole 12d is an average diameter of (Df + Din)/2 (mm). 

Also, a ferrule in accordance with the present invention, like a 
ferrule 14 shown in FIG. 7, may be provided with two alignment pin holes 
14a for inserting alignment pins, and two independent fiber fixed holes 
H which are formed at a predetermined interval between the two alignment 
pin holes 14a. One end of fiber fixed hole H is open to a ferrule end face 
14b , the other end thereof is open to the rear end face of ferrule . An optical 
fiber is inserted into and fixed to the fiber fixed hole H with an adhesive 
agent. 

Each of the fiber fixed hole H has a fiber hole 14c, a fiber guide 
hole 14d, and a fiber insertion hole 14e, these holes having the same hole 
center. The fiber guide hole 14d is formed so that the diameter thereof 
decreases gradually from the side of the fiber insertion hole 14e toward 
the fiber hole 14c. 

Therefore, it is preferable that the ferrule 14, like the ferrule 12, 
be provided with a tapered portion between the fiber hole 14c and the fiber 
guide hole 14d, and the diameter of the fiber hole 14c, the diameter of 
the fiber insertion hole 14e, the length of the fiber hole 14c, and the 
diameter and length of the fiber guide hole 14d satisfy the same relational 
equation as that of the fiber fixed hole H of the first embodiment . Thereby, 
when the ferrule 14 is assembled into a multi-connector by the inserting 
optical ribbon fiber into the fiber fixed holes H, in addition to the effects 
of the ferrule 10, the optical ribbon fiber can be inserted more easily 
as compared with the ferrule 10, and the assembling efficiency is further 
increased. At this time, the diameter of the fiber guide hole 14d is an 
average diameter of (Df + Din)/2 (mm). 
[Effects of the Invention] 

As described above, for the ferrule defined in claim 1 of the present 
invention, the tip end of an optical fiber is inserted from the fiber 
insertion hole into the fiber guide hole along the tapered portion without 
being resisted, so that the efficiency of work for inserting the fiber is 
increased, and also the breakage of the optical fiber is prevented. 

Also, variations in connection loss caused by the temperature 
variations in the application environment of the ferrule are prevented. 
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Also, according to the ferrule defined in claim 1 of the present 
invention, said fiber insertion hole is formed separately, so that each 
fiber can be Inserted surely into a predetermined fiber insertion hole. 
Also, the aligning operation at the time of optical fiber insertion is 
excellent . 

For the ferrule defined in claims 2 and 3 of the present invention, 
movement regulating means is formed in the fiber insertion hole, so that 
an optical fiber can be inserted surely into a predetermined fiber insertion 
hole. 

For the ferrule defined in claim 4 of the present invention, the 
adhesive agent pool for fixing an optical fiber is formed at the opening 
portion of the fiber insertion hole, so that an adhesive agent can be poured 
easily. Also, even if the adhesive agent flows reversely in the fiber fixed 
hole at the time of optical fiber insertion, the adhesive agent does not 
flow out of the ferrule along the optical fiber. 

For the ferrule defined in claim 5 of the present invention, the width 
of the opening of the adhesive agent pool in the direction perpendicular 
to the direction of arrangement of sheathed portion is larger than the width 
of the opening thereof in the direction of arrangement of sheathed portion, 
so that an adhesive agent pool as large as possible can be formed between 
the alignment pin holes at a limited interval while the thickness between 
the alignment pin hole and the adhesive agent pool is maintained sufficiently 
in terms of strength. 

For the ferrule defined in claim 6 of the present invention, the fiber 
guide hole and the fiber insertion hole are formed into a continuous taper 
shape, so that the tip end of an optical fiber is inserted from the fiber 
insertion hole into the fiber guide hole along the tapered portion without 
being resisted. Therefore, the efficiency of work for inserting the fiber 
is increased , and also the breakage of the optical fiber is prevented . Also , 
variations in connection loss caused by the temperature variations in the 
application environment of the ferrule are prevented. 
[Brief Description of the Drawings] 
[FIG. 1] 

A perspective view showing a fist embodiment of a ferrule in accordance 
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with the present invention. 
[FIG. 2] 

A plan view (FIG. 2(a) ) and a longitudinal sectional view (FIG. 2(b) ) 
of the ferrule shown in FIG. 1. 
[FIG. 3] 

A view taken in the direction of the arrows A of the ferrule shown 
in FIG. 1. 
[FIG. 4] 

A longitudinal sectional view showing a state in which an optical fiber 
is inserted into the ferrule shown in FIG. 1. 
[FIG. 5] 

A view corresponding to FIG. 3, showing a modification of the ferrule 
shown in FIG. 1. 
[FIG. 6] 

A plan view (FIG. 6(a) ) and a longitudinal sectional view (FIG. 6(b) ) 
showing a second embodiment of a ferrule in accordance with the present 
invention. 
[FIG. 7] 

A sectional plan view showing a modification of the ferrule in 
accordance with the second embodiment. 
[FIG. 8] 

A perspective view of a conventional ferrule. 
[FIG. 9] 

A longitudinal sectional view of the ferrule shown in FIG. 8. 
[Explanation of Reference Numerals] 
5 optical ribbon fiber 
5a fiber 

5b sheathed portion 

10 , 12 ferrule 

10a, 12a alignment pin hole 
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lOe, 12e fiber insertion hole 
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fiber insertion hole 
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fiber fixed hole 



